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FIG. 2b 
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FIG. 3 



Preparation of ginseng residue 
I 

Adding the polysaccharide hydrolytic enzyme 
(the weight ratio of gi nseng residue to enzyme, 1:1-1 :0.001) 

I 

Enzyme reaction 
(temperature, 30-60 °C ; time, 30min - 6hours) 

I 

Enzyme inactivation 
(100°C, heating for 10~30min) 

T 

Centrifugation 
(5,000-10,000 x g, 10~30min) 

I 

Filtering the supernatant 

1 

. Ultrafiltration 

(molecular weight, 500-3,000) 

I 

Ginseng oligosaccharides 
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16.00 18.00 20.00 22.00 24.00 



Minutes 

Note: 1. Pullulan(elution time 15:017mm, M.W. 50,000) 

2. Pullulan(elutlon time 15:683min, M.W. 23,000) 

3. Pullulan(elution time 16:263min, M.W. 12,200) 

4. Pullulan(elution time 17:083min, M.W. 5,800) 

5. Pullulanjelution time 21:870min, M.W. 360) 
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[Note] #: Control without ginseng oligosaccharides O: Experimental group with ginseng 1 

oligosaccharides 
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